We describe aerogels from laccase-oxidized and lyophilized galactomannans (GM) of the leguminous plants fenugreek, sesbania and guar and suggest their potential practical uses as innovative delivery systems (DS) of active principles.. GM are high molecular weight polysaccharides found in the seed endosperms of some Leguminosae (belonging to the family Fabaceae). They have a branched polymeric structure composed of a backbone of mannose units linked by ?-1,4 glycosidic bonds with side units of galactose bound to mannose by a ?-1,6 glycosidic bond. The average ratio of galactose to mannose (Gal: Man) is variable, depending on the plant species, and ranges from 1:4.5 in cassia (Cassia tora) to 1:1 in fenugreek (Trigonella foenum-graecum).The species-dependent monomers ratio makes them, to various extents, soluble in water at different temperatures, chemically/biochemically quite reactive and flexible in application. GM and their derivatives are used as rheology modifiers, thickening and suspending agents in food, feed and manufacturing industries. They find application as excipients and co-formulants in the biomedical field, such as in pharmaceutical formulations of tablets and in orally controlled drug delivery systems (ODDS), but also as binders, disintegrants, suspending, thickening, gelling, stabilizing and protective agents, to add cohesiveness to drug powder, as they are susceptible to microbial degradation in the large intestine. GM are also increasingly consumed as dietary fibers with atoxic bioactivities, to lower calories intake and for weight reduction, to control blood glucose, cholesterol and insulin levels, to reduce the risks of heart diseases and colon cancer, as texture modifiers and stabilizers in ?specialty? foods. Laccase/TEMPO oxidation of GM in aqueous solution caused a viscosity increase up to fifteen-fold. Structured, elastic, stable hydrogels were generated, due to formation of carbonyl groups from primary OH of galactose side units and subsequent establishment of hemiacetalic bonds with available free hydroxyl groups. Upon lyophilization of these hydrogels, water-insoluble aerogels were obtained, capable of uptaking aqueous or organic solvents several times their own weight. These material were characterized by scanning electron microscopy, FT-IR, elemental analysis and 13C CP-MAS NMR spectroscopy, their mechanical properties were investigated
and porosity determined by Hg absorption under high pressure.. To test these new materials as delivery systems, the following model actives were absorbed into GM aerogels from aqueous solutions: the chemical biocides CIT/MIT; the antibiotic polymyxin B (very effective against Gram-negative bacteria); the antimicrobial peptide nisin; the enzymes lysozyme, protease and lipase, followed in all cases by repeated cycles of water rinsing, to eliminate surface-absorbed compounds, dry blotting and re-lyophilization of the hydrogels to generate ?loaded? aerogels. The gradual release of the incorporated actives was monitored either my measuring enzyme activity in solution or in Petri dish on agar culture medium, seeded with different bacterial strains, by evaluating the inhibition halo of cell growth. We suggest that aerogels made from enzymatically oxidized and lyophilized GM from leguminous plants, could represent very innovative, versatile, biocompatible delivery systems of various active principles, with potential applications in the biomedical field, as well as in food packaging, feed and industrial products.
FIGURES FIGURE 1
General scheme for the preparation of GM aerogel GM aqueous solutions are oxidized by a laccase/TEMPO system to generate an elastic hydrogel. Following lyophilization, an aerogel is obtained, which can be loaded with an active principle and re-lyophilized to yield a "loaded" aerogel.
FIGURE 2
Inhibition by polymyxin B released from aerogels of Gram-negative bacterial cell growth Central well (1), 30 µg (equivalent to 22 nanomoles) of free polymyxin B. Lateral wells: plugs of loaded EOLFG (2), control EOLFG (3); loaded EOLSG (4), control EOLSG (5); loaded EOLGG (6), control EOLGG (7). 
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